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Note to Reader

Background: As part of its effort to involve the public in the implementation of 
the Food Quality Protection Act of 1996 (FQPA), which is designed to ensure that the
United States continues to have the safest and most abundant food supply.  
EPA is undertaking an effort to open public dockets on the organophosphate
pesticides.  These dockets will make available to all interested parties documents 
that were developed as part of the U.S. Environmental Protection Agency’s 
process for making reregistration eligibility decisions and tolerance reassessments
consistent with FQPA.  The dockets include preliminary health assessments and,
where available, ecological risk assessments conducted by EPA, rebuttals or
corrections to the risk assessments submitted by chemical registrants, and the
Agency’s response to the registrants’ submissions.

The analyses contained in this docket are preliminary in nature and represent the
information available to EPA at the time they were prepared.  Additional
information may have been submitted to EPA which has not yet been 
incorporated into these analyses, and registrants or others may be developing
relevant information.  It’s common and appropriate that new information and
analyses will be used to revise and refine the evaluations contained in these 
dockets to make them more comprehensive and realistic.  The Agency cautions
against premature conclusions based on these preliminary assessments and against
any use of information contained in these documents out of their full context. 
Throughout this process, If unacceptable risks are identified, EPA will act to reduce
or eliminate the risks.

There is a 60 day comment period in which the public and all interested parties 
are invited to submit comments on the information in this docket.  Comments should
directly relate to this organophosphate and to the information and issues available in
the information docket.  Once the comment period closes, EPA will review all
comments and revise the risk assessments, as necessary.
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Action Requested

Provide refined Tier 3 acute and chronic dietary exposure analyses of the organophosphate,
chlorpyrifos-methyl (CPM), for the uses supported through reregistration.  The acute and chronic
analyses should utilize available monitoring data for CPM.  For both the acute and chronic
analyses, processing factors should be incorporated where appropriate and no adjustment should
be made for percent crop treated (% CT).



Executive Summary 

Because chlorpyrifos-methyl is an organophosphate, acute and chronic dietary risk concerns using
the Dietary Exposure Evaluation Model (DEEM ) prompted HED to conduct refined acute andTM

chronic dietary risk analyses.  Refined acute dietary exposure and risk estimates associated with
the supported uses of chlorpyrifos-methyl exceeded HED's level of concern for all population
subgroups.  Refined chronic dietary exposure and risk estimates associated with the supported
uses of chlorpyrifos-methyl exceeded HED's level of concern for the U.S. population and several
U.S. population subgroups.  Based on examination of the acute critical exposure contribution
(CEC) file, it appears that consumption of wheat grain (RAC), rather than meat or milk,
contributes to the risk most significantly.

Toxicological Information

Table 1 provides a summary of toxicological endpoints for use in human risk assessments.  A
detailed description of the rationale for selection of the doses and endpoints can be found in the
Hazard Identification Assessment Review Committee (HIARC) report (HIARC Document,
5/17/99).

The toxicology database for chlorpyrifos-methyl is not considered complete.  Developmental
toxicity assessment is considered incomplete because there is only an acceptable rat study but no
acceptable rabbit (or second species) study and there is no acceptable multi-generation
reproduction study.  Since the developmental toxicity database is incomplete, the assessment for
increased susceptibility to fetuses and neonates is also incomplete.  There is also no general
metabolism study that adequately assesses the uptake, distribution, retention and excretion or
identification of metabolites.  The mutagenicity database conforms to current standards and was
noted to be positive only in an in vitro cytogenic assay in the presence of metabolic activation. 
The HIARC could not make a determination on the increased susceptibility to infants and children
(as required by FQPA) to chlorpyrifos-methyl due to the inadequate toxicology database.
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Table 1.  Toxicology Endpoints Selected for Risk Assessments.

EXPOSURE DOSE ENDPOINT STUDY
SCENARIO (mg/kg/day)

Acute Dietary NOAEL= Inhibition of red blood cell Rat Developmental
1.0 mg/kg/day cholinesterase.  Toxicity Study

(100 UF)  (MRID No.: 44680603)
(10x FQPA)

Acute RfD = 0.01 mg/kg
Acute PAD = 0.001mg/kg

Chronic Dietary NOAEL= Inhibition of plasma cholinesterase. Rat Chronic/Carcinogenicity
                               

    
0.1 mg/kg/day Feeding Study

(100 UF)  (MRID No.: 42269001)
(10x FQPA)

Chronic RfD = 0.001 mg/kg/day   
   Chronic PAD = 0.0001 mg/kg/day

Carcinogenicity Classified as “not likely a human carcinogen.” 
Carcinogenicity risk assessment is not appropriate.

Based on the hazard and exposure data, the HED FQPA Safety Factor Assessment Review
Committee determined that the additional 10x factor should be retained.  Application of the 10x
FQPA Safety Factor resulted in the acute Population Adjusted Dose (aPAD) of 0.001
mg/kg/day for acute dietary risk assessment.  Application of the 10x FQPA Safety Factor
resulted in the chronic Population Adjusted Dose (cPAD) of 0.0001 mg/kg/day for chronic
dietary risk assessment (FQPA Safety Factor Recommendations for the organophosphates,
8/06/98).  The PAD is an acute or chronic RfD modified by the acute or chronic FQPA Safety
Factor, respectively (RfD/FQPA Safety Factor = PAD).

Residue Information

Tolerances have been established for residues of CPM [O,O-dimethyl-O-(3,5,6-trichloro-2-
pyridyl) phosphorothioate] and its metabolite 3,5,6-trichloro-2-pyridinol (TCP) in/on barley, oats,
rice, sorghum, and wheat grain at 6.0 ppm; tolerances for milled fractions (excluding flour) of
each of these raw agricultural commodities (RACs) have been established at 30 ppm (rice and
wheat), 90 ppm (barley and sorghum), and 130 ppm (oats) under 40 CFR §185.1050 and
§186.1050.  Tolerances have also been established for residues of CPM in milk and milk fat at
0.05 and 1.25 ppm, respectively, eggs at 0.1 ppm, and in meat, meat-by-products (mbyp) and fat
of cattle, goats, hogs, horses, poultry and sheep at 0.5 ppm [§180.419].  CPM is an insecticide
registered for use on stored grain crops including barley, oats, rice, sorghum, and wheat; its use is
limited to post-harvest treatment of stored grains or grain storage facilities. 
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The qualitative nature of the residue in plants and animals is adequately understood based on
stored grain (corn and wheat) and ruminant and poultry metabolism studies.  HED had previously
determined that TCP is no longer a residue of concern for chlorpyrifos (a structurally similar OP
insecticide) because of its inactivity as a cholinesterase inhibitor (E. Doyle, 4/1/91).  Therefore,
HED concluded that TCP need not appear in the tolerance expression, and that tolerances are to
be expressed in terms of CPM per se (M. Flood, 4/29/91).  

Refinements such as anticipated residues (ARs) are a way to estimate actual exposures, as
opposed to high-end estimates (i.e., tolerances).  Data from the USDA PDP Monitoring data are
available.  Out of 1,562 monitoring data samples from PDP (1995-1997) for wheat, 920 samples
had detectable residues; see Table 2 for details.  The wheat PDP residue values were translated to
the other supported RACs (barley, oats, rice and sorghum) because the use pattern of CPM is the
same.  Out of 1,297 monitoring data samples from PDP (1996-1997) for milk, there were no
detectable residues; see Table 3 for details.  The PDP residue values should be used in the acute
and chronic dietary exposure assessments.  

In general, the FDA Surveillance Monitoring data (1992-1998) supported the percentage of
detections found in wheat by PDP.  When choosing which data set to use for a Monte Carlo
assessment, the order of preference is generally PDP data > FDA data > field trial data. 
Monitoring data is preferred over field trial data because it is sampled longer after harvest and is
therefore more reflective of residues consumed "at the dinner plate"; PDP data is preferred over
FDA data because of the statistical design of the PDP program specific for dietary risk assessment
and because the foods are prepared before analysis as they would be at home (i.e. peeling,
washing, etc.).  Monitoring data can be "decomposited" prior to use in acute dietary risk
assessment; however, this is not necessary for CPM because the RAC’s in which it is used on are
considered “blended” commodities.

Table #2.  Summary of Wheat PDP Data.

Crop Year # of # of % of Minimum Maximum Average LOD 
Samples Detects Detects Concentration Concentration Concentration (ppm)
Analyzed (ppm) (ppm) (ppm)

Wheat 1995 600 325 54 0.002 3.322 0.11 0.001

Wheat 1996 340 249 73 0.002 1.525 0.09 0.001

Wheat 1997 622 346 56 0.002 1.796 0.11 0.001
grain
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Table #3.  Summary of Milk PDP Data.

Crop Year # of # of % of Minimum Maximum Average LOD
Samples Detects Detects Concentration Concentration Concentration Range
Analyzed (ppm) (ppm) (ppm) (ppm)

Milk 1996 570 0 0 0 0 0 0.001-
0.002

Milk 1997 727 0 0 0 0 0 0.001-
0.002

For the purposes of dietary risk assessment, acute and chronic ARs for CPM have been calculated
for barley, oats, rice, sorghum, grain, meat, milk, poultry and eggs; see summary Table 4. 

Table # 4.  Acute and Chronic ARs for Dietary Risk Assessment .1

Commodity Acute AR Chronic AR Processing Factor 2

(ppm) (ppm)

3

Barley, grain PDP Data 0.06 2.1 X for bran4

Oats, grain  PDP Data 0.06 2.5 X hulls5

Rice, grain PDP Data 0.06 3.6 X hulls6

1.8 X bran

Sorghum, grain  PDP Data 0.06 NA7

Wheat, grain  PDP Data 0.06 2.1 X bran8

3.2 X shorts
1.5 X reddog
2.7 X germ

Fat of cattle, goats, hots, 0.008 0.008 N/A
horses and sheep

Meat of cattle, goats, horses 0.0001 0.0001 N/A
and sheep

Liver of cattle, goats, horses 0.0001 0.0001 N/A
and sheep

Kidney of cattle, goats, horses 0.0004 0.0004 N/A
and sheep

Hogs, fat 0.007 0.007 N/A

Hogs, muscle 0.001 0.001 N/A

Hogs, mbyp 0.00009 0.00009 N/A

Milk PDP Data 0.0007 N/A



6

Milk, fat PDP Data 0.0007 N/A

Poultry, fat 0.00004 0.00004 N/A

Poultry, meat 0.000005 0.000005 N/A

Poultry, liver 0.000005 0.000005 N/A

Eggs 0.00001 0.00001 N/A

Acute and chronic ARs for dietary risk assessment from CPM Residue Chemistry Chapter (S. Law, 6/8/99,1         

D256666).
The acute dietary risk assessment should utilize the entire distribution of monitoring data (PDP) of CPM2

residue value detections with no further adjustment for % CT; ½ LOD should be used for non-detects. 
Processing factors should be incorporated where appropriate.
The chronic dietary risk assessment should utilize the monitoring data (PDP) for the RAC incorporating ½ the3

LOD (for treated non-detects) to calculate the average residue.  The chronic RAC ARs given here are the
average residue value from the PDP data, incorporating ½ the LOD (the PDP LOD = 0.001 ppm for all 3
years).  The chronic milk and milk fat ARs given here are the average residue values from the 1996-97 PDP
data (all non-detectable residues, therefore ½ the average LOD was used [range= 0.001-0.002 ppm]).  
Processing factors should be incorporated where appropriate.  No further adjustment should be made for %
CT.
The available processing study on barley does not provide residue data on pearled barley, flour or bran;4

however, data from the wheat processing study are translatable to barley.
Data on oat flour are not available; however, the wheat processing study indicates that residues of CPM per se5

do not concentrate in flour.
The available rice processing study indicates that residues of CPM per se do not concentrate in polished rice.6

The sorghum processing study demonstrated that residues of CPM do not concentrate appreciably (1.4 X) in7

sorghum flour.  Furthermore, flour is the only sorghum processed commodity currently regulated and is used
exclusively in the U.S. as a component for drywall, and not as either a human food or livestock feed.
The available wheat processing study indicates that residues of CPM per se do not concentrate in flour.8

DEEM  default processing factors were utilized in both the acute and chronic analyses for theTM

meat, poultry and eggs. 

Results/Discussion

The Dietary Exposure Evaluation Model (DEEM ) analysis evaluated the dietary exposure basedTM

on individual consumption data from USDA 1989-1992 Nationwide Continuing Surveys of Food
Intake by Individuals (CSFII).   HED's level of concern for acute and chronic dietary risk is 100%
of the aPAD and cPAD.  A complete list of acute and chronic dietary exposures for all
subpopulations is presented in Attachment 2 and 4, respectively.

Subgroups in Tables 5 and 6 represent the highest dietary exposure for the U.S. population and
respective subgroups (i.e., children, females, and the other general population subgroups).

Table 5.  Acute Probabilistic Dietary Exposure Results for Chlorpyrifos-methyl.
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Subgroups 95  Percentile 99  Percentile 99.9  Percentileth

Exposure Exposure Exposure 
(% aPAD)  (% aPAD) (% aPAD)

th th

U.S. Population 0.000559 0.001644 0.004640
(56) (164) (464)

Non-nursing infants 0.000701 0.002280 0.007105
(< 1 year old) (70) (228) (711)

Children  (1-6 years old) 0.001274 0.003409 0.008346
(127) (341) (835)

Females  (13-19 years old/not 0.000500 0.001400 0.003592
pregnant/not nursing) (50) (140) (359)

Males  (13-19 years old) 0.000570 0.001609 0.004117
(57) (161) (412)

Table 6.  Chronic Dietary Exposure Results for Chlorpyrifos-methyl.

Subgroups Chronic Total Chronic Risk
Exposure  (% cPAD)

(mg/kg/day)

U.S. Population 0.000124 124 %

Non-nursing infants 0.000148 149 %
(< 1 year old)

Children (1-6 years old) 0.000288 288 %

Females (13-19 years old/not 0.000108 108 %
pregnant/not nursing)

Males (13-19 years old) 0.000126 126 %

The results of the acute and chronic analyses indicate that the acute probabilistic and chronic
dietary risk estimates associated with the proposed uses of chlorethoxyfos are above the
Agency's level of concern (> 100% aPAD; > 100% cPAD) for all population subgroups.

List of Attachments    
Attachment 1: Acute Residue Information 
Attachment 2: Acute DEEM  Analysis (S. Law, 6/02/99)TM

Attachment 3: Acute Residue Distribution Files 
Attachment 4: Chronic Residue Information
Attachment 5: Chronic DEEM  Analysis (S. Law, 6/02/99)TM
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cc: S. Law 6/8/99 (RRB3), S. Knizner 6/8/99 (RRB3), L. Richardson (CEB1)
RDI: Dietary SAC 6/1/99
S. Law: 821E,CM#2: (703)305-0783:7509C:RRB3
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